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1-H (54) Title: WAVE PLATE 
5 (54) fgBjCD««->: 

IT) 

(57) Abstract: A wave plate made of a material containing a cyclic olefin resin and composed of a combination of phase films impart- 

ing specific phase differences. The wave plate (phase plate) has the same polarization characteristic with respect to monochromatic 
colors of different wavelengths and can be used as a wave plate for optical information recording/reproduction. 
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}A8 5/1 5~5 0/5 OT^^o 

15 mt-fy^m^^^n^o 

20 $e>fc:, ;^i-yry tLx\t. -IS;^ 

VO (OR) ^Xb, ^TcUY (OR) .X^ 

C;^c;fe'b, Rti^'fb^^S, x\t/\u^y^^^x^'DX. o^ 

a^3> 0^b^3, 2^ (a + b) 0^c^4, 0^ 

d^4, 3^ (c + d) ^4T^^o ] 
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^\z. Bj3mmtvx(Dmmy jv^:^^ Ait^m thx\t. 
-y^Am^\zMT^yjvs.-^2^m^<Dit (ai/v) f}t2&, 

b < 2 ~ 5 0 , #(c:0^ b < « 3 ~ 2 0 OH 

•^B\z. ^^mcomm-tuy^y?^mmtvx. (i)±tB#^ 
}d:=.jv^m'^mit7i^m^mmi^thx}t. m^itt. 4-if- 
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4-'\d:=-)Viy^U^^±>. 4 - V y" U ^ - )V i7 U ^ 
^ir>, 1 - 4--( yy'u^-jVz^^ u^^^y. 2 

5 - 4 - tfn;i'>'i^ n^^-fe 2 - ^ 4 - -f v 

#^ 4 - n^4^ti->. 2 - 4 y y 

10 ;i/xg^i/>. 4 -^5^;i/X5^i/>, i - tf zi;v-^:7 ^ w >, 2 
- If — l/>, 4 - >'x:n;i/X^l/>, p-p^b^>^x 

>?'T-;i'^>. d-U^^->, l-U^^->, i:^^>y^>tj:E(D 

5^;i/^>i^¥»#:. 4 - if-;i/>'i57 D^:/5^>. 4--ry>^D 

4 - If ^ D ^ 7° ^ > > 4 - -f y 7° p ^ ;v ^ n ^ y 
>;^j:^©tfr:;i/i/i7 n^y°iS^ >m#«#75: ^/Ot#tf e> n-S. o ^ 

:$:!^B^(^(i)#jDM (^) J^I-^ffl $ tl § 5^ D 

. ^>i«7i^x>^mM#:i: bT«. M ;t 5> ^7 n ^ > iS7 s^x > . 
1 - ^9-JVzyi7 a^>^i^x.>. 2-^5^;i/v'i7D^>^>?x 
2 -x5^;i/->^ D^>i$7 ^x>. 5 - n^>i5' 
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3 ~ 3 d 1 / g , i|#(c:$F^ b < J* 0 . 4—1. 5dl/ 

gTa5D^ ^r^;VA°- ^ x-i/ 3 > ^ D ^ h :7 ^ — (gpc) 

T2l!l^bfc7j^UX^l/>m^®^¥±^^^» (Mn) tt8, 0 
15 00--300, 000, $ 6 {C$f ^ b < 1 0 , 0 0 0 ~10 
0, 000,#JC^f^L'<« 1 2, 000 — 80, OOOTafe 
r> , M*^i^^-?^M (Mw) « 20, 0 00-500, 000, 

^ ^ fcig^^ b <t^ 30, 000 — 350, 000. b 

<(i40, 000 — 250, 0 0 0 ©tg|ig(Z)%)®^t^jfTr^^c 
t ^ 01411^ ©^^'14 O A ^ > X /O^^^l!? <h ;^c£ ^ o 

25 ^t^ia^a^7jc^j*. $f*b<«o. 0 5-2S»%, 
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5 7K^«ASTM D 5 7 0(C^*eVi. 2 3 'C^K't'T 1 MrBlSSc b 

*^H^*5ViTj*. yt^mmm. (Cp) j&^o- i o o (x i o- 

1 2 p a D > (C^) -fy^l , 5 0 0 - 

4, 0 0 0 (X 1 0 -^2p -ea&§J;3;^cj:^4^:tk:7^ > 

15 (Cp) *3 J:t)^';;£::;^!^^^|^ (Cr) Jc^^v^t^, 

(Polymer Journal, Vol. 27, No. 9 p943-950 (1 995) ; 
0 2^1/:^ D — ^#ig Vol.19, No. 2, p93-97 (1991); 

(Cp) ^t^^^vicht^, 7i^v^-^:»^y.']tm 
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^m^v^-r^^^ t^m^T^. ^(D^it-fy^^. -v^^fdn^ 
^iimm. (Cp) visj;^^^ 

mtiyt^^m. (Cr) •fyt:h:^\^^^tJ,t. m^:tuy^ 

^mm(Dm^\z\,-±mtjyt^w^m (Cr) •^'^/h-^^^^cDtit-^x 

0-100 (X10-^2pa-i) , $ e> tclff * L < « 0 ~ 8 0 
(xio-^2pa-M . i;D^^b<«0~50 (xiQ-^^ 
Pa-M . #fc$fSU<«0~3 0 (X10-^2pa-i) ^ ^ 
%$f*b<}i0~2 0 (X10-i2pa-i)^^;g,^ 

20 bTb^5fe8e)$f^b<fci;V:^, 

jiS::^j^^^l^ (Cr) ^bT«, ^Sb<«i, 5 0 
0~4, 000 (X10-i2pa-i) , $e.^c^^b<«l, 
700-4, 000 (X10-^2p^-i) ^ ^},zm^V<\t2 , 
000~4, 000 (X10-^2pa-i) (D%<Di!}ttt?M\Z^m 

25 ^n^o MiC^^J^^^^ (Cr) 500 (X10-^2pa- 
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^yO^^^b^f < J^cC D , 4, 0 0 0 (X 1 0 -i2pa-i) 

5 4 0 ^:, 9 0 XRHO^^^T^V 2 5 {jLmmoy 4 )\^AtVrzt 
$f^U<^Sl~40 0g/ni=' - 24hrT^D. ^SJ:: 
$f^b<t*5~350g /m^ • 2 4 h r Tab D , #iC$f ^ b < 
« 1 0 ~ 3 0 0 g/'m^ • 2 4 h r T^^o 

®, ©MM (^) a^#:. (D. (i)7Kmmm (^) a-a-^:, ©is 
15 m^m^^. *:fe«(D#iPM (^) a'a-#:fe j;rx^(D7jcm^^in 

(Tg) <hLT«, ^^b<ftiio~3 5 0t:, $e.{c:^^ 
b<«l 1 5~2 5 ot:, ^iZtt?^L<}tl 2 0~2 0 ot:T 
T g 1 1 0 °C7l^^tO±l-g-tt, Iz-if-^^M^'^OP^g 

25 C)^Sb<7^Vi. — Tg/0^3 5 OX:^m^^ M#SOX 

5^ci: ^^TT g jfiSSTin^bTJnxt-'SiJ'B-tciti^^o^^^^Ml^-r-s 
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■^miivx\i.. #{cpi^$n§ fe<DT«fj:< . <Lk^(D^m^m 

miX:tuy 4 >^mm^mmizmm^r^u^m-^i^^m\z\^. 
mmmcomm^. $fSL<^io. i~9oa»%, -^b^z^^ 
L'<^*i-'5 om&%: #{c$f^b<«i 0-3 5mm%\zT 

^^sfcc^^fr J; D y 4 }VA<Dmm^^m^-^^%\z< < ts^^^tj^^cDm 

< tj: i:)'r^^xn^n^m'^:tuy-^ >mmmy ^ jv^om^cD 
m-m'pmm^m-\^\zmm-^^^D^^L-^i;^r)tt?^i. <tj:^^o 
25 ;^cj;*5, m.mx(D±mmm(D'if^m}-±. ooo, 

OOOmPa- s> $fSb<^^ 10 — 100, OOOmPa- 
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28. 

s,$e){;:^^L<«100~50. 000mPa-s.#Jc 
tf?^V<}tl, 0 0 0~40, OOOmPa-Sih^n^o 

10 yr^^CDzy^ U:tUy 4 >J^mm. 2, 2, 3, 3 - h ^ >' 
(D/\uy>^mmm. 5"h^t:Fny^>, i^:t^it>:^^^© 

10-30 (MPai/2) ^ 0^b<« 10-25 (MP 
^ $ S Jc^S b < 1 5 - 2 5 (MPai/2)^ 

»^b<j*i5~2o (MPa^-^^) (Dmrnomm^mmT^ 

^(^^-^fc^^. -a-^mi byc<h^(D S P fit© ffiffl ^_btB|gH 

©m»^^*^wi, w2. sp-fit^spi. sP2t'r^tm 



wo 2005/054911 



PCT/JP2003/015464 



29 

SP^=W1 • SP1+W2 • SP2 

MH^A, X^ — JV^Jl h . X.^]y>y^Uy ^ \y— h (P 

ET) ^-^^J X,^U>^y 1^ h (PEN) fcC^O^^KUXX 

v=-)vy^jvj^. 5}^ U -7^ h ^ 7;v^ax5^i/> m^^;-T-yu 

D M b^^iiT-r.^ d i T j*^^^®¥?t'i4;5: E ^ mm 

15 V^o 

mm(Dmm\z^^\,^m.Mf}m^'r ^ y ^ < 
20 iST^^it^oT, zLti^mn ^r^^\z. ^mjim^ 2 mu±(D 

* b < « 1 ofi»%£^T> ^ e. ^^^s b < 5 a«%i^T. # 

25 b < « 1 M«%e>^T, ft'b^?^ b < 0 . 5«a%ii^T 
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miz\t. m^m\^m(DiiLmm^^^vxi^-'\zmm-^'^^rc^ 
\z. mmmmm^Pf^i^<\tio--o. imm%. ^&\zp?^ 
b<«5'-o. 1 Ma%^ b < « 1 ~ 0 . imm%\z 

10 ii i-e. mwiiWj:ffi^Mj\zf^^. 

l~500Aim> $f^b<^*0. l~300Mm. ^Iztif^ 
I, <U1 2 5 0 fJLm-V$)^o 0. 1 iim^m<Dm^(Dm'^^ 

15 Mmiz/\> }^ V y^mmmtfji^o 5 o o Mm^®;^^ 

m^^. u-)V'^t\zm^M^ ^ t-^^mmizfj:^ t t%\z. u-^ 

20 b < it^i^imzni^x ± 2 0 ^ e> \zm^v < u± 10% 

^\zm^V<U5 %UT. <!^\zB^l.<ltl %}^T. 
*fe$f^b<«0. 5 %&.TX^^z. ffym^Vr^^o -^^ni^^m 

m<z.f^^x^s ^Tc. m^^tvrcm\zi\^mwii-^^§.»tr^ 
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10 1~ 5. 0 0 0 %/ 

^'rfeD> I?*b<tt50~l. 0 0 0 %/^>T2bD, ■^h\z 
$f*b<J^ 100-1, 0 0 0 ^ D . #iC$fSb<« 

10 0- 5 0 0 

iine>©il-&, 2 D ®'^«12 0~ 

6 0 Jto^HT^^o S;^, M#jSm«#M#>^fR]TI^ 
oTfeJ;<, M:^<coTViT% J: < , ®1^ftl~ 5, 0 0 0 %/ 
^Ta&D^ 0^b<tt5O~l, 0 0 0 %/^T^D> -^hXz 
20 b < 1 0 0 ~ 1 , 0 0 0 D , #{C$f ^ b < 

1 0 0 ~ 5 0 0 X/iifli^^o 

®#tinxMS«, #l;:|®^$n^ 
3^^^^ 1^:7^ y^mmo^i^yT^U^um. (T g) bx. 
^^b<«Tg±3 0*c, $ e> fc:$f S b < ^1 T g ± 1 0 t:, # 

25 b < tST g - 5 ~T g + 1 0 t:®^HT^^o ±tBI£H 
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•^nr^^^'A^s m^v <ui . o i ~ i o $ e. fc^f ^ b < « 

urn 2 0 'C;^^ & 1 0 0 'C©|gH{;i:feViT^fF* b < 1 X 1 
Q-4 ( 1 /°c) l^;lTTa& D , ^ e> fc$F* L < « 9 X 1 0 (1 
y"c) SJ^T-^-hv. #tc$f ^ L < 8 X 1 0 -5 (l/X:) 
15 7?a5D.«fe$f*b<^t 7X10-5 (l/'C) J^TT^^o ^ 

^^y«>^^$f ^ L < « 5 X 1 0 -5 (1/"C) mTT^D, 

ft 3X1. ( 1 /t:) £^TTi&J9, #JC^8'^b<^il 

XI 0-5 (i/<c) mT-f^^o mmmmwi:^±mmmnt'r 
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mmum^ffyt(Dmmmm (An) tm-^ (d) om (And) 
:$imm\z^\,^xmm'^n^&mmy 4 ji^j^ (a) . (b) ^ 

10 (C) TfBiC (1) T^«$n^?^S A (nm) (^TtetC 

[ (As + Al) /'2] - 200^A^ [ (As+Al) / 2] 

+ 2 0 0 ( 1 ) 

A s : mhm^Mm<D^^yt(Dmm (nm) 
15 : m^-&t^-&m<D^^yt0m& inm) 

^^H. ^ (1) \Z^\^^XX\^. [ (As + Al) / 2 ] {C ^ 
bT± 2 0 0 nm©iliiTSS$rLTVi§jJ>t, l^^ijigf^ ± 1 0 0 
nrnTafe-g) b < . ^ & l;i§f S L < « ± 5 0 n 

b < «± 2 0 nmT^^a.. A # § ® ^ ffl 6 

^mm\z^\^x^m-^n^iiLm&y 4 }VJ^ (a) ±sb^ 

(1) T^^^nfe^^S A 05te^;i^bT (l+X) A©^i^@^ 
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^^&^my ^ JVA (A) \z^\^^x. xcDiii«iim« 0 ~ 1 

5 7^^^ itmmy-(jvA (a) ^m^\z;^rc^x. m^(Dmnm 

:^mm\z^\^>xmm-^n^^mmy ^ jvA (b) ±iBS: 
(1) x^m-^nrc^^^ <D^\zMvx a y 4 + y y 2) a 
10 (D^mm^-^^^mnmy 4 jvAx$>^ iz.z.x\ Y\to ^tc 

m^^mmy (b) jc:feViT, Y®{ittsa^}io~ 1 

15 #i::< < /^cC^ tth\z^mmn^y^-fytmm\zt£:bz.t-^t$,^„ 

tsi:^. ^mMy ^ jija (b) ^#§f^$.fc^T. mmcoitmm 

:7^;i/A^. ^{4:*B^:7^ ;VAcD^lfi. ^[j^«^jl^S$ft ^^ffic 

:^^m\z^\^^xi^m-^n^itLmmy^jij^ (o ±ib^ 
20 (1) x^m-^nrc^M^ (D^\zM\^x (1/2 + 2) A©i4 

!^Ji(DmW(iX$>^l , 

'^^{4ffi^:7 ^ (c) \z^i,^x. z (Dfit^A®^^* 0 ~ 1 
0. »^b<«o~5> $ e> fc$f ^ b < « 0 ~ 2 , 
25 < 0 1 -e^^o z ©{it:0^ 1 0 ^i^my 
4 ))/2^Wi% \z< <u^t.b.% \z^m^n ^ :y po^Tp^® fi.^^ 
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Ifi&^ff ^Cf^o Tits bTfe J; 

5 '^i^fz.^mmy ^ (a) o^mm^ t^mmy (b) 

L < «{iffi^:7 ^ (c) (D\iLmmmh<Dm't. ^f*b< 
« 1 , 0 0 0 n Ini^T^ $ 5. (C^* L < 5 0 0 n m£i^Ts # 
(C^^b<« 2 0 0 nm£ATTa5^o ^^m.m\ZX^ 

mmy-()vi^ (b) *>b<« (o (D^^mm^^m.'^-r^z.h 

2^^HJlC:j3ViT«ffl$n§l4t@^7^;VA (A) . (B) ^ 

cfctx (c) w,^m(DW.m^^'&-mn^-^\^^^t'm>ji^-m^-^^o 

15 f J^J:*:)^^ ^S:S 5 5 0 iim<D%\Z^n ^^m^ (Re 5 5 0 ) 
i SOOnraJC^tt^'fiffi^ (ReSOO) ©!;(: (Re8 
0 0 / R e 5 5 0 ) o. 90~1. O5,0^b< 

«0. 95~1. 0 0 ^;^)^i^^^Ta5^o -fe^B^Oj&S 

i^^m\z^\r^x. w.m^y ^ }vi^ (a) t^m^y ^ )va (b) 
t>b<tt (c) tmrnt^no^mo^^nmu. ^m-r^^ . 

mpL^-^. A (X=0) <Di±m&y ^ )V2^ (A) i:, 3A/4 
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(Y=i) (Diummy ^ jvi^ (B) ^mmi^x^momts^^ 2 

^ft^ij-g-^c^. mn^y ^ ji'i^ (A) (Dyt^^tiiimmy 4 )v 
A (B) (Dytmh<D^mMm\t.. tif^v <U4 0 8 0 m^r:i 

5 90-130 6 fclif * b < « 5 0 ~ 7 0 1 0 

0~12 0ST^^o *fc, -©1=1^:7 ^ (A) (cAlt^n 
§®^iS7^(DM^;^lRj<h, 'fi^a^^' (A) <Dmm$iit(D 

Mm «^ 'fi^B^>'^;PA (A) 0%mt&m^ 

y^JVA (B) (D5fefft^03^^:^^^M 0 ~ 8 0 ^(^)tlffl(c:a5 

10 ^m-^. ^^b<«o~5 o^s;t«i 0 o~i 5 0^, 

b<til 0~40^*fe^*l 1 0 — 140 mx^^o S 

40-8 om^r^i-^i 3 0-1 7 0 ^, ^ ^\zm^v < 5 O 

— 7 0 ^ ^ 7t J* 1 4 0 - 1 6 0 |gT ^ -5 o 
15 ^Tc. A (X=0) (D^mmy ^ JVJ>, (A) (h, A/2 (Z 

= 0) (D>f4ffi^:7 ^ (C) ^{gffl bT?^S®M/^cC§ 2 ^© 

¥^^t;i^bT 1/^2 bT©«tg^Wf 

^n^y^JV^ (A) (D^m i:^i=g|i ^ (c) 

^^b<« 2 0-7 0|g, -^^iztt?^ 
20 b<«4 0 - 6 0 m, #tc:$? S b < « 5 0 - 6 0 JtT3g» D , M 

L <«o~45^, $e>Jc:$f*b<«5-30 

b < J* 1 0 - 2 0 IgT^^o 

25 1) i^(D^mmy>f)i^A^:^yy.'pm.m:fyy.'^yi7f3^a 
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3) ;inc> 

M It jgl a /O^' $ n T V i T J: V i o 

b < « 1 2 0 "Ci^i, ^ e>tc$f ^ b < 1 5 0 t:j^±T£. D > 
20 7Km%n^Mm.ti^ 4. 0 V, . 9 0 %RH©^#TT^ ff*b< f^2 
0 g/m^ • 2 4 h r J^AT. $e.{C^Sb<}*l 0 g/m^ • 2 
4 h r J^T> b < 5 g/m" • 2 4 h r ^T<7)^)(D*^ 

$f jifC'gffl ^n^o s^^-i^ffl nrtg?^s^7j<^MSMS/J)^^±fB^ 

25 ^J^(DfeiJf)tClO^#tt;??t^fbbTPn1^jJ?^^feb^ <t/OtS DffS 
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^m^^^Om<rcibl,Z. ff^«$?^b<JSO. 5~5mm. 
& \Z0^V<\tO , 5~lmm, #^C$f^b<«0. 7 — 1 

<«0. 2 0£^F«g, $ SfC^tf Sb< «0 . 1 5i^Al^> 

L- < « 0 . 2 0 ^f^. $ fC^S U < 0 . 15 e^^F^, W\Z0 

*/M5I ^ § ^ ^ * b V> a 
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0 1 ~ 5 mm, ^^b<}*0, 0 5~3 mm, $ fc$f ^ L < 
ttO. 0 5~lmmT^^o 0. 0 1 mm^fev^T^ § iiJtt 

20 ^b<, <!^izmmmm0h(D\tm^mM.y-^^^i^\z< <p?^i. 

Vie 

m'p::^ny ^\z^ri^mmihm<Dimm^m^m\ir^<£km<D:^m 
±mmi\:m<D^mmtr^'ox^^^ z. ^-^^^ xsvi?^sM4S(c:bfe 
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10 # •?) o 

^7t, ^mm(D^Mm<Dp?^v\,^mp^i\^mt. so (mA) 

0 (mA) S^>$f^L<«5 (mA) i^l^T^D, 

/mm^) m^V<U5 (^/mm^) ]^T> 

20 b<«l ({H/mm^) ]^TT$.^o 1 0 m m£>^±0M%5O^^IS 
&m.^\Z10 (fla/mm^) §@;l;fe|^;fent#^it-'5 y -f 
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CD-R> DVD-ROM> DVD-RAM, MOfj:^(D^m 

15 

mmm 

mmz^uuTt^)vi^^rc\^zyi;x2^^^>^^m\^. o. 5 

25 T?l!l^b/feo 
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2 5x:(Dm.mi:\ 7i^m^m c^) m^i^ 5 o g § i x^m^z 

7Km^iia^B,m^W-(Dm^\z\-t. soomhz. 'h-nm 
Tz.. 7i^mmiimm^w<Dm'^\z\t. m^^^^a-^^© 'h- 
15 (DSC) \z^y). ^vmnm%~f\z^\^-c. i 

^-x>7;t5^^^a^> l-'-if-:7:t-:^7 7.^^ffh. lt- 

8 0 10 §fflVi. Ml^bifeo 
20 fell MM 

-EEf-Wcmm^^^^^^m:. KOBRA-2 1 ADHSfflV^, 
^^S4 8 0, 5 5 0^ 5 9 0 , 6 3 0, 7 5 0 n mT U > 
^ M & S 1^ ^51^ ® g|5 ^ J C i T f * ± IB S T © -fi M ffi § ffl V i T 
(Cauchy) ©^msCSffl V^T^tB b^Co 
25 <'a-^!K^J 1 > 

8 - 8-p«.h4^v':i^;i/:4^Zi;i/5=-h^v57n[4. 4. 
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0. l^'-". - 3 - H5='ir> (#^#»#:) 2 5 OSUi, 

5 Ml*<?= bT h U x9^;I/t;I/$ :nT>A (1. 5^;i//i) (Dh;i/x 

5^>=0. 3 5^;U:0. 3 : 1 h;i/X>^?^ 

^0. 0 5^;w/i) 3. 7^i5i^^ijnL. j:©m&8 0X:T3 

m^nt^o z.o:>m.^Kmz.^\-^ ^m.^m,\\:.mt 9 7 d , 

# e)nyc:0a^S'&#fc::? ViT. 3 0 *C © n n Jis;i/A 
bfeH^fi^Jt ( Ct?] i„,) «o. 6 2 dl/g7rabo7co 
;i<D J; 5 i;: LT#e>n:^c|g3Sfi'&#^^4 , O O O ^^rt- h 
15 ^ l/-:/£ft32.^. ;i®Mma'a-#:|g?^{:i> RuHGI(CO) 
CP(C6H5)3] 3 0. 4 8 gpsiisjjnb. 7Xm:^'XJE 1 0 0 k 
g/cm^ Si^&Mft 1 6 5 °C©^#TT. 3B^WJP^M#b 

T7K^^in>K;*i^&ff o fee 

^1 CD J; bT# e>nyc7i<^^^j)nS'&#:{C-C3 V^T^ H - NM 
R^fflViT7jc^^ilO^^?l!l^bfei ^15 9 9. 9%7?^o:feo 
25 ^fc, SM#Jli{::^ViTD s c^fcd; D:^^7.^#M^g (Tg) 
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mn<DWc^i^^^m (Mn) ^j^x^mm^i^^i^m (mw) 

vTzt^^. m^i^^^m (Mn) U4 2 , 0 0 0. mm^^^ 

^» (Mw) m 8 0, 0 0 0, ^^m^^ (Mw/Mn) «4. 2 
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